REMARKS 

The following remarks are made in response to the Office Action mailed June 20, 2005. 
Included with this response is a petition for a one-month extension of time to respond to the 
Office Action to be charged to account no. 20-0823. It is believed that this item is sufficient. 
However, if it is not, please consider this paper as a conditional petition therefor and 
authorization to debit charge account 20-0823 for the needed amounts. 

Claims 1-18 are pending in the application and the applicant respectfully requests 
reconsideration of the application in view of the following remarks. 
Application Formalities 

With respect to the comment in paragraph 1 of the Office Action regarding the 
information disclosure statement, submitted herewith is a revised information disclosure 
statement on a PTO form 1449 containing the references previously submitted with the filing 
of the application on June 27, 2003. Applicant believes this attends to the comment in the 
Office Action in paragraph 1 . If any other information is required, the Office is invited to 
contact the undersigned by telephone. 

With respect to the comment in paragraph 2 regarding the Oath and Declaration, the 
undersigned understands from the comment that the city and state of residence of the 
applicants has been determined and no further information is needed. If this is incorrect, the 
Office is invited to contact the undersigned by telephone for clarification. 

In the specification, the disclosure was objected to for an informality on page 16, line 9. 
The Examiner is thanked for the careful review of the specification and pointing out the 
informality. That portion of the specification has been amended herein. 
The Claims are Patentable over Schotland in View of Walnut 

In the Office Action, claims 1-18 were rejected under 35 U.S.C. §103 as being 
unpatentable over Schotland (U.S. Pat. No. 5,747,810) (the '"810 Patent") in view of Walnut 
(U.S. Pat. No. 5,953,388) ("Walnut"). Specifically, the Office Action states that the '810 
Patent discloses a method which comprises the steps of irradiating the object with a source of 
radiation and measuring a data set of transmitted intensities so as to reconstruct the image by 
executing a prescribed mathematical algorithm. The Office Action states that the sole 
difference between the claims and the disclosure of '810 Patent is that the measured data set of 
transmitted intensities is not described in the '810 Patent as "both sampled and limited." The 
Office Action maintains that such a data set is inherent in the description of '810 Patent. The 
Office Action further alleges that Walnut discloses a method for generating an image of an 
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object by limiting the data set of the measured transmitted intensities to those transmitted 
intensities corresponding to a region of interest. The Office Action further states that it would 
have been obvious to combine the teachings of the Walnut and the '810 Patent references in 
order to limit the set of transmitted intensities as measured in the method disclosed by the 
'810 Patent. Reconsideration of the rejection is respectfully requested. 

Because the '810 Patent and Walnut references fail to disclose or suggest the use of 
"limited and sampled data" or the prescribed mathematical algorithm as alleged in the Office 
Action, the claims are patentable over the '810 Patent and Walnut references whether the 
references are considered separately or in combination. The '810 Patent refers to a method 
used in optical imaging to directly reconstruct an object from measurements of transmitted 
intensity of diffusively scattered radiation. In accordance with the principles of the invention 
set forth in the '810 Patent, the method is effected by irradiating the object with a source of 
continuous wave radiation. The transmitted intensity is related to the absorption and the 
diffusion coefficients of the object, which effectively determine or define the object, by an 
integral operator, thus allowing the image of the object to be directly reconstructed by executing 
a prescribed mathematical algorithm, as determined with reference to the integral operator, on 
the transmitted intensity of the diffusively scattered radiation. 

As the Office Action acknowledges the '810 Patent does not teach or show using 
"limited and sampled data." However, the claimed "limited and sampled data" of the instant 
application is not inherent in the description of the CCD in column 10, lines 40-44 of the '810 
Patent on the basis of pixel pitch as providing spatial sampling and row-by-row readout as 
providing temporal sampling as set forth in the Office Action. The measurement techniques 
disclosed in the '810 Patent to obtain "measured data" do not correspond to the sampled data 
disclosed in the instant application. In fact, the improvement disclosed and claimed in the 
instant application is directed towards understanding the effects of sampling of the measured 
data on the quality of reconstructed images. 1J0028. 

In the '810 Patent, the algorithm is based on the presumption that the data 
measurements are "ideal data" or "complete data" that is continuously measured spatially on 
the entire measurement surface of the object of interest. In contrast, in the present invention, 
the algorithm explicitly accounts for the effects of sampling of the data and obtaining 
reconstructed images whose spatial resolution scales as the minimum separation between the 
sources- not pixel pitch and row-by-row readout. This results in a reduction of the required 
number of spatial measurements of the scattered field from 0(N 2 ) to O(N), and computational 
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complexity that scales as N log N as compared with the N 2 log N scaling associated with the 
complete-data problem of the prior art. One of the beneficial results is that the algorithm of 
the present invention is stable in the presence of added noise. 1J0036. For all of these reasons, 
claims 1-18 are patentable over the '810 Patent. 

Further, there is no motivation or suggestion to combine the teachings of the '810 
Patent with those of Walnut. The '810 Patent is directed toward solving problems inherent in 
optical tomography - specifically that multiple scattering of light creates an opaque or cloudy 
appearance of many objects under study In the '810 patent, this problem is addressed through 
the development of an algorithm that uses measurements of transmitted intensities of 
continuous wave radiation and relates them to absorption and diffusion coefficients to develop 
an image of the object using complete or ideal data. The mathematical algorithm disclosed in 
the '810 Patent is used to reconstruct the image based upon the differences between the 
measured light intensities and those calculated or expected to emerge from the specimen based 
upon known or assigned values for scattering and attenuation coefficients. The issues 
addressed in the '810 Patent relate to solving a specific "inverse problem" - - that is, given the 
transmission intensity of the light radiation actually detected, the image of the object under 
study is reconstructed with reference to the integral operator relating the transmitted intensity 
to both the absorption and diffusion coefficients. 

The Walnut reference is directed to an entirely different technology, x-ray tomography. 
This difference in technology creates distinct problems to be solved that are not present in the 
technology of the '810 Patent or the instant patent application. For instance, x-ray tomography 
does not deal with scattering as does optical tomography. Additionally, the inverse problem in 
optical tomography has complexities because of the non-linear optical properties of the media. 
Such complexities are not present in the inverse problem of X-ray tomography. Thus, the 
solution of the "inverse problem" is entirely different in the '810 patent and one would not be 
motivated to use the teachings of Walnut to solve the scattering problems found in the optical 
tomography of the present application. 

Additionally, Walnut is directed to using a wavelet-based algorithm. The 
reconstruction technique of Walnut uses a local tomography algorithm based upon the 
projections of the image on lines intersecting the local region of interest plus a small number of 
projections in the immediate vicinity to obtain an approximation of the image in the region of 
interest. The use of wavelets as described in Walnut has nothing to do with "limited and 
sampled data" as recited in independent claims 1, 5, 10, and 14, the prescribed algorithm 
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required by independent claims 1, 5, 10, and 14, nor the algorithm disclosed in the '8 10 
patent. For these reasons, claims 1-18 are patentable over the Walnut and the '8 10 Patent. 

CONCLUSION 

In view of the foregoing amendments and remarks, it is submitted that the above- 
referenced application is in condition for allowance and notification to that effect is earnestly 
solicited at the Examiner's earliest convenience. The Examiner is invited to contact the 
undersigned if any other matters require resolution prior to notification of allowance. 



Respectfully submitted, 
Thompson Cobum LLP 



By: 




Matthew y. Himich 

Reg. No. 47,650 

One US Bank Plaza 

St Louis, Missouri 63101 

(314) 552-6000 

(314) 552-7000 (fax) 
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